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IN THE CLAIMS 

(frmplffte H^ng ft* ftfi clOmr, 

CLAIMS 

1 . (Currently amended) An optical coupling system for coupling optical 
energy between optical devices, the system comprising: 

a waveguide receptive of N-mode radiation from a radiation source where N is 

an integer; 

the waveguide comprising: 

a first section receptive of the N-mode radiation from the optical beam 
redirection device and having a thickness of A and being aaymmetrfc in shflw; 

a second section having a thickness of t wherein t is less than h\ and 

a tapered section having a first end thereof with a thickness of A joined 
with the first waveguide section and a second end thereof with a thickness of /joined with the 
second waveguide section for coupling the N-mode radiation from the first waveguide section 
to the second waveguide section* 

2. (Original) The optical coupling system as set forth in Claim 1 
further comprising an optical beam redirection device receptive of the N-mode radiation from 
the radiation source for directing the N-mode radiation to the first waveguide section. 

3. (Original) The optical coupling system as set forth in Claim 1 
wherein h is approximately 10-100 urn and t is approximately 2-10 urn. 

4. (Original) The optical coupling system as set forth in Claim 1 
wherein the tapered section has a length of approximately 100-1000 um. 
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5. (Currently amended) An optical coupling system for coupling optical 
energy between optical devices, the system comprising: 

a waveguide receptive of N-mode radiation from a radiation source where N is 

fin intffgffri 

the waveguide comprisfag; 

a first scctioa receptive of the N-modg radiation fre Optical beam 

redirection device and having a thickness of A: 

ft SfiCflnd Sftfitfofl haying ft fei^^ pf ' wherein t is less than h\ and 

ft tmrerert gratim hflywg a first end, the^of gjfli ft thjpfcnoss of ft iriired 

gith the first waveguide section and ft BBgffld end fogrwf *rifo 1 thiqftn^ f jQfrsd y^ft ftp 
gecpnd waveguide section for coupling the N-mofe radiation fori ft? ftfit wftvqfWdq gggtion 
f 0 the second waveguide section 

The optioal coupling oyat e ro a s s et forth in Claim-4- wherein the first end of the 
tapered section includes a first aperture and the second end of the tapered section includes a 
second aperture substantially parallel to the first aperture and wherein the first and second 
apertures are spaced apart from one another so that die tapered section subtends a first angle, 
o; of about 5-10 degrees and a second angle, ft perpendicular to the first angle, a, of about 5- 
1 0 degrees at the second waveguide section. 

6. (Original) The optical coupling system as set forth in Claim 2 
wherein the optical beam redirection device comprises a prism. 

7. (Original) The optical coupling system as set forth in Claim 2 
wherein the optical beam redirection device comprises a lens or a diffraction grating. 

8. (Original) The optical coupling system as set forth in Claim 1 
Anther comprising a cladding having a refractive index of and encasing the waveguide 
having a refractive index of wherein n w is less than n*. 

9. (Original) The optical coupling system aa set forth in Claim 1 
wherein the first waveguide section and the tapered section are defined by a refractive index, 
n W i and the second waveguide section is defined by a refractive index, n* and wherein n« is 
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greater than iw. 

10. (Original) The optical coupling system as set forth in Claim 9 
wherein the second waveguide section is a cladding encasing die optical beam redirection 
device, the first waveguide section and the first tapered section. 

11. (Original) The optical coupling system as set forth in Claim 9 
wherein the second waveguide section further comprises a top-layer tapered section wherein 
the refractive index difference between the second waveguide section and the tapered section 
is extended from an upper surface of the second waveguide section to a point along the 
tapered section. 

12. (Original) The optical coupling system as set forth in Claim 9 
wherein the second waveguide section includes a segment thereof positioned within the first 
tapered section. 

13. (Currently amended) An optical coupling system for coupling optical 
enemv between optical devices, the system comprising: 

a waveguide receptive of N-mode radiation from a radiation source whew N is 

an integer. 

the waveguide comprising: 

a first section receptive of the N-mode radiation from the optical beam 
redirection device and, jurying a thickness of ft; 

a second section having a thickness of / wherein / ia less than h: and 

a tapered section having a first end thereof with a thickness of h joined with 

the first waveguide section and a second end thereof with a thickness of t joined with the 
second waveguide section for coupling the N-mode radiation from the first waveguide section 
to the second waveguide section: 

wherein the first waveguide section ? tv< jfaS «T«™d section ajg defined hv a 

refractive ipdex. n w . and the second waveguide section is defined bv a refractive index, ru 
and wherein n, ja greater than n.: 
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wherein the second waveguide section includes a segment thereof positioned 
within the first tapered section: and 

Th e optiool coupling oyotom as oot forth hi Claim 12 wherein the segment of the 
second waveguide section positioned within the first tapered section is a wedge having a 
triangular in cross section including a base with a length t joined with the second waveguide 
section and an angled apex opposed to the base; 

wherein the wedge is receptive of the N-mode radiation from the first tapered section 
for coupling the N-mode radiation from the first waveguide section to the second waveguide 
section. 

14. (Original) The optical coupling system as set forth in Claim 13 
wherein the triangular cross section is inclined with respect to the second waveguide section. 

15. (Original) The optical coupling system as set forth in Claim 9 
wherein the second waveguide section includes a segment thereof positioned within the first 
tapered section and the first waveguide section. 

16. (Original) The optical coupling system as set forth in Claim 13 
wherein the angled apex of the wedge includes an angle of about 5-10 degrees. 

17. (Original) The optical coupling system as set forth in Claim 13 
wherein the wedge includes a length of about 100-1000 urn. 

18. (Original) • An optical coupling system for coupling optical energy 
between optical devices, the system comprising: 

a first waveguide having a thickness of c and a refractive index of n w , and 
receptive of the N-mode radiation from a radiation source along an axis; 

a second waveguide having a segment thereof positioned within the first waveguide 
and having a thickness of t, wherein /is less than c and a refractive index of n* wherein nc is 
greater than n w . 

19. (Original) The optical ooupling system as set forth in Claim 18 
fiirther comprising an optical beam redirection device receptive of the N-mode radiation from 
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the radiation source for directing the N-mode radiation to the first waveguide where N is an 
integer. 

20. (Original) The optical coupling system as set forth in Claim 18 
wherein the segment of the second waveguide positioned within the first waveguide includes 
a wedge having a triangular in cross section including a base with a length / joined with die 
second waveguide section and an angled apex opposed to the base; 

wherein the wedge is receptive of the N-mode radiation from the optical beam 
redirection device for coupling the N-mode radiation from die optical beam redirection 
device to the second waveguide section* 

21. (Original) The optical coupling system as set forth in 
Claim 20 wherein the wedge is inclined with respect to the second waveguide 
section. 

22. (Original) The optical coupling system as set forth in Claim 20 
wherein the angled apex of the wedge includes an angle of about 5-10 degrees. 

23 . (Original) The optical coupling system as set forth in Claim 20 
wherein the wedge includes a length of about 100-1000 urn. 

24. (Original) The optical coupling system as set forth in Claim 1 9 
wherein a segment of the first waveguide is truncated by a distance d, 

25. (Original) The optical coupling system as set forth in Claim 19 
wherein the second waveguide is offset from the axis of the N-mode radiation by a distance 
r. 
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26. (Original) An optical coupling system for coupling optical energy 
between optical devices, the system comprising; 

an optical beam redirection device receptive of N-mode radiation from a 
radiation source where N is an integer; 

a waveguide having a refractive index of n w and receptive of the N-mode 
radiation from the optical beam redirection device along an axis; 

the waveguide comprising: 

a fust section receptive of the N-mode radiation from the optical beam 

redirection device; 

a tapered section receptive of the N-mode radiation from the first 
waveguide section; and 

a third section positioned within die tapered section* the third section 
having a refractive index of n, and receptive of the N-mode radiation from the tapered 
section; 

wherein n* is greater than tx w . 

27. (Original) The optical coupling system as set forth in Claim 26 
wherein the third waveguide section is offset from the axis of the N-mode radiation by a 
distance r. 

28. (Withdrawn) A waveguide device comprising: 

a first aperture having a first cross sectional area and receptive of optical radiation; 

a second aperture having a second cross sectional area less than the first cross 
sectional area and receptive of the optical radiation from the first aperture. 
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29. (Withdrawn) The waveguide device a a set forth in Claim 28 wherein 
the waveguide device defines first and second angles between the first and second apertures 
wherein the first angle, c% is about 5-1 0 degrees and the second angle, ft perpendicular to the 
first angle, a, is about 5-10 degrees. 

30. (Withdrawn) The waveguide device as set forth in Claim 28 wherein 
the waveguide device has a length of approximately 100-1000 urn. 

31 . (Currently amended) An optical coupling system for coupling optical 
energy between optical devices, the system comprising: 

an optical beam redirection device receptive of N-mode radiation from a 
radiation source where N is an integer; 

a waveguide receptive of the N-mode radiation from the optical beam 
redirection device; 

the waveguide comprising: 

a first section receptive of the N-mode radiation from the optical beam 
redirection device and having a thickness of h and being asymmetric in shape: : 

a tapered section having a first end thereof with a thickness of A joined with 
the first waveguide section and a second end thereof with a thickness of t for coupling the N- 
mode radiation from the first waveguide section to a second waveguide. 

32. (Original) The optical coupling system as set forth in Claim 31 
wherein the first end of the tapered section includes a first aperture and die second end of the 
tapered section includes a second aperture substantially parallel to the fust aperture and 
wherein the first and second apertures are spaced apart from one another so that the tapered 
section subtends a first angle, o; of about 5-10 degrees and a second angle, ft perpendicular 
to the first angle, a, of about 5-10 degrees at the second waveguide. 
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33. (Currently Amended) An optical coupling system £6r coupling optical 
energy between optical devices, the system comprising: 

a radiation source; 

an optical beam redirection device positioned a proscribed distance 
from the radiation source and receptive of N-mode radiation therefrom where N is an integer, 

a waveguide receptive of the N-mode radiation from the optical beam 

redirection device; 

the waveguide comprising: 

a first section receptive of the N-mode radiation from the 
optical beam redirection device and having a thickness of h and being asymmetric in shape: 

a second section having a thickness of t wherein t is less than h; 

and 

a tapered section having a first end thereof with a thickness of h 
joined with the first waveguide section and a second end thereof with a thickness of I joined 
with the second waveguide section for coupling the N-mode radiation from the first 
waveguide section to the second waveguide section. 

34. (Original) The optical coupling system as set forth in Claim 33 
wherein the first end of the tapered section includes a first aperture and the second end of the 
tapered section includes a second aperture substantially parallel to the first aperture and 
wherein the first and second apertures are spaced apart from one another so that the tapered 
section subtends a first angle, ot of about 5-10 degrees and a second angle, ft perpendicular 
to the first angle, a, of about 5-10 degrees at the second waveguide section. 
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